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摘要
最优投资消费问题是直接影响投资者利益的一个主要内容,是金融市场研究的
核心内容之一.连续时间的最优投资问题的研究始于 Nobel奖获得者 Merton (1969,
1971). 经典的 Merton模型有力地推动了连续时间金融学的发展,为进一步的研究奠
定了基础. 本文主要利用随机控制方法和鞅方法,分别研究随机利率和损失厌恶下的
最优投资消费问题,给出最优投资消费策略或分析其 HJB (Hamilton-Jacobi-Bellman)
方程解的存在唯一性. 全文共分为六章.
第一章介绍了最优投资消费问题的背景和发展现状.
第二章简要叙述了最优投资消费问题的一些基本理论及两种基本的求解方法:
随机控制方法和鞅方法.
我们主要工作集中在第三章至第五章.
在第三章中,我们讨论有限期限上利率随机的最优投资消费问题.风险资产服从
几何布朗运动,利率服从一个遍历的 Markov过程. 目标是累积消费和终值财富贴现
的幂效用期望最大化. 我们利用动态规划原理推导值函数所满足的 HJB方程,并利用
上下解方法证明对应非线性抛物偏微分方程终值问题解的存在唯一性. 最后,我们证
明验证性定理.
第四章研究无限期限损失厌恶下的连续时间最优投资消费模型. 模型假设投资
者的目标为选择合适的投资消费策略,使得无限期限上关于消费的 S形效用期望最大
化. 我们分别在参考水平的内生和外生两种情形下求解问题.对于外生,即参考水平
与消费策略无关的情形,我们利用鞅方法和复制技巧,得到了最优消费策略和最优财
富过程. 当投资机会集为常数时,本章得到了最优投资策略和消费策略的闭形解. 对
于内生的情形,即参考水平与过去一段时间的真实的消费有关时,我们将随机参考水
平的最优化问题转化为 0参考水平的最优化问题,证明它们彼此之间的关系.最后,利
用鞅方法和复制技巧,我们也得到了最优投资消费策略的相关结论.
在第五章中,我们考虑有限期限损失厌恶下的最优投资选择模型. 模型假设风险
资产服从几何布朗运动,投资者的目标为选取合适的投资策略使得终值财富的 S形效
用期望最大化. 本章将原问题分解为两个子问题 (正部问题和负部问题),推导值函数
的性质. 然后应用动态规划原理,我们推导每个子问题所满足的动态规划方程并得到
了它们的显式解. 最后,本章得到了原问题的最优投资策略和值函数的显示表达式.
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Abstract
The optimal portfolio and consumption problems have a direct impact on the income
of investors and are core of financial market research. The continuous-time optimal portfo-
lio and consumption problems were studied by Nobel Laureate, Merton in 1969 and 1971
firstly. Classic Merton model promoted effectively the developments of the continuous-
time finance and laid a foundation for further research. In this thesis, by using stochastic
control method and martingale method, we study the optimal portfolio and consumption
problems with stochastic interest rate or under loss aversion, and give the optimal portfo-
lio and consumption policies or the existence and uniqueness analysis of solution of HJB
(Hamilton-Jacobi-Bellman) equation. This thesis consists of six chapters.
In Chapter 1, we introduce the background and development status of the optimal port-
folio and consumption problems.
In Chapter 2, we give a brief review of some basic concepts and two fundamental
methods to solve optimal portfolio and consumption problems: stochastic control method
and martingale method.
Our major work is in Chapter 3-5.
In Chapter 3, we discuss an optimal investment and consumption model with stochastic
interest rate on a finite time horizon. The price of risky asset obeys a geometric Brownian
motion, and interest rate varies according to an ergodic Markov process. The goal is to
choose optimal investment and consumption policies to maximize the expected discounted
power utilities of the accumulative consumption and the terminal wealth. An HJB equation
satisfied by the value function is derived using dynamic programming principle, and the
existence and uniqueness of solution of the terminal value problem for the corresponding
nonlinear parabolic partial differential equation are obtained using the sub-supersolution
method. Finally, the verification theorem is obtained.
Chapter 4 investigates a continuous-time optimal portfolio and consumption model un-
der loss aversion in an infinite time horizon. In this model, it is supposed that the investor’s
goal is to choose the optimal portfolio and consumption policies to maximize the infinite
horizon expected discounted S-shaped utility of the consumption. The problem is solved
under two different situations respectively for the reference level: exogenous or endoge-
nous. For the case of exogenous reference level which is independent of the consumption
policy, the optimal consumption policy and the optimal wealth process are obtained through
the martingale method and replicating technique. When the investment opportunity set is
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constant, the closed-form solutions of the portfolio and consumption policies are derived.
For the case of endogenous reference level which is related to the past actual consumption,
the optimization problem with stochastic reference level is transformed into an equivalen-
t optimization problem with zero reference point, the corresponding relationship between
them is proved. Finally, the relevant optimal portfolio and consumption policies are also
obtained.
In Chapter 5, we consider an optimal portfolio selection model under loss aversion on
a finite time horizon. In this model, it is supposed that the price of risky asset obeys loga-
rithmic Brownian motion and the investor’s goal is to choose the optimal portfolio policies
to maximize the expected S-shaped utility function of terminal wealth. This chapter de-
duces the properties of value function with the method of splitting original problem into two
sub-problems (the positive part problem and the negative part problem). The dynamic pro-
gramming equations of the two sub-problems are also deduced under dynamic programming
principle, and then their explicit solutions are obtained. Finally, the explicit expressions of
optimal portfolio policies and the value function of the original problem are given.
Key Words: Optimal portfolio and consumption; loss aversion; stochastic interest rate;
martingale method; dynamic programming principle; stochastic reference level; subsolution
and supersolution.
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符号对照表
符号 含 义
Rn n维欧式空间, R1 = R.
R+(R ) 正 (负)实数的全体.
Rnm n行m列实数矩阵空间.

 样本空间.
P 概率测度.
E 期望算子.
Ex;t 基于 t时刻状态为 x下所有已经揭示信息的条件期望算子.
In n阶向量 (1;    ; 1)T .
IA 集合 A的示性函数,如果 x 2 A; IA(x) = 1;否则 IA(x) = 0.
AT 矩阵 A的转置
G 集合 G的闭包.
kk (Pni=1 2i ) 12 ,其中:  = (1;    ; n)T .
u0(x)(u00(x)) 函数 u(x)的一阶 (二阶)导数.
Ck(G) 所有具有直到 k 阶连续导数的连续函数 f : G ! R的全体.
C0(G) = C(G).
Ck0 (G) 支集在 G内紧的全体 Ck( G)函数所组成的集合.
C2;1(G) 集合 ff(x; t)jf 2 C(G); 且 @f@x ; @f@t ; @
2f
@xi@xj
;8 i; j;均存在且
连续g.
C2+(G) 集合 ff(x)jf 2 C2(G);且 H(D2f) < +1g. 其中: H(u) =
supx;y2G
n ju(x) u(y)j
jx yj ; x 6= y
o
.
C;

2 (G) 集 合 ff(x; t)jf 2 C(G);且 H;
2
(f) < +1g. 其 中:
H;
2
(u) = supx;y2G

ju(x;t) u(y;s)j
jx yj+jt sj2 ; (x; t) 6= (y; s)

.
, “定义为”.
a:s: “几乎处处”.
s:t: “使得”.
– IX –
厦
门
大
学
博
硕
士
论
文
摘
要
库
厦
门
大
学
博
硕
士
论
文
摘
要
库
  
 
Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
